Angiotensin II mediates mechanical stress-induced cardiac hypertrophy.
In order to elucidate the signal transduction pathway from external mechanical stress to nuclear gene expression in mechanical stress-induced cardiac hypertrophy, we examined the time course of activation of Raf-1 kinase (Raf-1), mitogen-activated protein kinase kinase (MAPKK) and MAP kinases (MAPKs) in neonatal rat cardiac myocytes. Mechanical stretch transiently activated Raf-1 and MAPKK with a peak at 2 and 5 min after stretch, respectively. In addition, MAPKs were maximally activated at 8 min after stretch. Next, the relationship between stretch-induced hypertrophy and the cardiac reninangiotensin system was investigated. When the stretch-conditioned culture medium was transferred to non-stretched cardiac myocytes, the medium activated MAPK activity slightly but significantly, and the activation was completely blocked by the type I angiotensin II (AngII) receptor antagonist, CV-11974. Moreover, in in vivo studies using spontaneously hypertensive rats, hypertension-induced cardiac hypertrophy was significantly reduced by treatment with subpressure doses of CV-11974. In addition, CV-11974 reduced the isozymic transition of MHC from VI to V3 and inhibited the accumulation of collagen fibers in the extracellular space of the myocardium. These results suggest that mechanical stress activates the protein kinase cascade of phosphorylation in cardiac myocytes in the order of Raf-1, MAPKK and MAPKs. AngII, which is secreted from stretched myocytes, possibly activates these protein kinases. Moreover, it was shown that CV-11974 causes regression of cardiac hypertrophy and has cardioprotective effects on hypertrophied myocardium in vivo.